The paper presents a study of Faraday Rotation angle (FR), and Cotton-Mouton phase shift (CM) measurements to determine their mutual interaction and the validity of the linear models presently used in equilibrium codes. Comparison between time traces of measurements and model calculations leads to the result that only exact numerical solution of Stokes equations reproduces all the experimental data. As consequence, approximated linear models can be applied only in a limited range of plasma parameters. In general the non-linear coupling between FR and CM is important for the evaluation of polarimetry parameters.
INTRODUCTION
The mutual interaction of the Faraday rotation and Cotton-Mouton were documented and preliminary analyzed in the papers (1, 2) . As demonstrated in (1), the structure of the Stokes equations gives a reasonable framework to describe the coupling to the interaction between FR and CM. The present paper deals with a more detailed analysis of the interaction of the FR and CM in the following respects: i) determining the precise range of plasma parameters where the interaction is important;
ii) documenting the presence of the interaction in the JET database; iii) discussing briefly the problem of models of FR and CM more suitable to be used as constraints in equilibrium codes in particular for plasma parameters where the interaction of FR and CM is important. The present paper is organized as follows: in sec.2 a brief summary of the concepts basis for the analysis of polarimetry is given and a short theoretical discussion is presented about the range of plasma parameters where the interaction of FR and CM is important;. in sec.3 we present the evidence of the mutual interaction of FR and CM in a limited dataset representative of JET plasmas and the implications of the present analysis on the mathematical formulation of the polarimetric constraints into equilibrium codes are outlined; in sec.4 the conclusions and lines for the future work are given.
BASIC CONCEPTS OF POLARIMETRY: STOKES EQUATIONS AND THEIR

APPROXIMATE SOLUTIONS.
The considered geometry includes the propagation of a laser beam along a vertical chord (taken as z-axis) in a poloidal plane of a Tokamak. The toroidal magnetic field (B t ) is perpendicular to this plane and the angle of the electric field vector of the input wave with B t is 45 o . The polarisation of a beam can be described using the Stokes vector s, whose components areexpressed in terms of the ellipticity angle ( χ ) and Faraday angle (ψ), or in terms of the ratio of the components of the laser beam electric field (α) and their phase shift angle (ϕ).
The equations defining the Stokes vector s are:
(1) The fig.1 where qa is the edge safety factor, q(r) is the safety factor spatial profile, n(r) is the density profile and n 0 the centre value of density, Rch is the coordinate of the considered polarimetry channel along the major radius, R0 is the major radius of the torus, a is the minor radius, X=(Rch-R0)/a, ne20 is the electron density in units of 10 20 m -3 , IMA is the plasma current in units of MA. For the channel #3 the value of X≈0.04.
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The maximum value of Ω 3 is given by :
and an approximate value of W 3Max can be deducted: (11) where k is the elongation .The condition W3≥0.4 (see ref 2) , where the effect of interaction between
Faraday and Cotton-Mouton becomes sensible, implies the following condition:
For example corresponding to (qa/q0)=3 and an elongation k=1.75 the condition for W3 is given by the following expression:
(13)
In the Table 1 two reference shots are given,as examples for the calculations of the interaction of Faraday and Cotton-Mouton .
THEORETICAL ANALYSIS OF THE COUPLING BETWEEN FARADAY AND
COTTON-MOUTON AND EXAMPLES
In the previous section a simple rule has been derived which helps in deriving the range of plasma for Cotton-Mouton), the non-linear term are less relevant as it was predicted by the condition (2.13).
In fig 
